Imposed running exercise does not alter cell proliferation in the neurogenic niches of young lambs.
Neurogenesis, the process by which neurons are generated in the brain from progenitor cells, occurs in the subventricular zone (SVZ) and the subgranular zone (SGZ) in the adult human brain. Recently, rodent studies have demonstrated that exercise can increase neurogenesis in the SGZ; however, it is unclear if exercise also has this effect in more complex mammalian brains. The overarching aim of this study was to explore whether exercised-induced neurogenesis occurs in larger mammalian brains more representative of human brains and to explore the use of a model for exercising large animals such as sheep. For these studies, 6 male twin lambs had a structured exercise regime for 4 wk and 6 other twin male lambs were kept in an open field pen. All lambs were injected with bromodeoxyuridine (BrdU), a thymidine analog that is incorporated into the DNA of proliferating cells. Immunoperoxidase was used to visualize and quantify BrdU-positive cells in the SVZ and SGZ. Overall, no significant change in the number or distribution of BrdU-positive cells was observed in the lamb SVZ and SGZ with exercise or colabeling of BrdU with mature neuronal or glial markers in the exercised and nonexercised lamb SVZ and SGZ. Overall, this study provides a novel methodology to investigate the effects of imposed exercise on large animals and exercise-induced neurogenesis in animals with gyrencephalic brains.